Power systems especially in city centers are becoming increasingly interconnected in an effort to increase the reliability of the electric supply. This increasing interconnectivity results in raised short circuit levels which traditional circuit breakers are straining to limit. A number of current limiting approaches such as tuned impedances, switched Impedances. superconductors, series arc devices and thermistor like devices have been proposed in the past to address this problem. Unfortunately these approaches all have reliability problems. Recently a passive current limiting device consisting of three magnetic materials was proposed. The device should be reliable but would be expensive to produce. This paper proposes two simplified structures which address the concem over cost. The first structure consists of three extended permanent magnets sandwiched between the pole faces of two high permeability high saturation flux density grain oriented E cores. The central leg of the core has a reduced area except for a small adjustable distance on either side of the magnet and has a coil wrapped around it. Any current in excess of the critical current forces the core out of saturation. The second structure consists of two high permeability high saturation flux density C cores placed pole to pole. An additional structure consisting of an extended permanent magnet sandwiched between two equally sized blocks of low saturation flux density moderate permeability materials is centrally placed between the two C cores and has a coil wrapped around it. The design objectives are to have a high ratio between the unsaturated and saturated inductance, to extend the current range over which the unsaturated inductance value is maintained and to maintain a uniform flux distribution in the saturable core material. The effect of the central core area and magnet extension on the inductance versus current profile for both current limiter designs have been examined using a finite element program. The following conclusions have been drawn given a specified value for the core height and magnet thickness: the saturated inductance, unsaturated inductance and the current interval over which the device functions in the high inductance mode increase as the core width increases: the effect of an extended magnet on the device characteristics becomes marginal as the core width increases; the ratio of the unsaturated to saturated inductance is reduced if a narrow core is used without an extended magnet. The effect of the central core width and magnet extension on the inductance versus current profile have been examined using a finite element program. The three material limiter offers a sharper transition characteristic compared to the two material limiter.
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FQ-02. REVERSIBLE AND IRREVERSIBLE COMPONENTS OF TENSOR MAGNETIZATION AND MAGNETOSTRICTION.
Francoise Liorzou, Yuwu Yu, and David L. Atherton (Dept. of Phys., Queens U n I Y . , Kingston, ON, K7L 3N6q Canada)
Magnetostrictive effects in polycrystalline samples are closely associated with the changes of magnetization, and depend on the direction of the bulk easy axis, on the magnetization mechanisms (domain wall motion, magnetization vector rotation). and also on the reversible or irreversible processes. Here the influence of some of those parameters is reported. Tensor magnetic hysteresis loops and magnetostriction loops were measured on a ferrite permanent magnet cube. These describe the magnetization properties and reflect the anisotropy of the sample. Reversible magnetization as well as reversible magnetostriction was separated experimentally using incremental field reversals. Up to now. very few direct measurements of these reversible changes in strain have been reponed. Our specimen contains highly oriented fine Ba panicles that allowed the magnetization to be interpreted in terms of vector magnetization rotation processes described by a Stoner-Wohlfarth model. The different magnitudes of the reversible magnetization and magnetostriction tensor elements are analyzed and explained using this model. The results appear to be helpful in finding correlations between magnetization and magnetostriction. Rosary-shaped magnetic actuators are proposed. The actuators consist of multiple permanent magnet cubes connected in a queue or in a circle. By applying the magnetic field to the magnet cubes, the actuators are supposed to move in liquid and convey medicine in a human body. For the first stage, this paper shows the fundamental analysis and experimental results of controlling one-magnet motions. We studied motions of a magnet of two poles, put on water, where the magnet was equipped with a float. The floating magnet was column-shaped with lOmm diameter and 6mm height. The magnet faces north without excitation because of the geomagnetism. We assumed x-y coordinates where y axis was parallel to the geomagnetism, so the magnetization vector was parallel to the y direction (Fig.1) . When the magnetic field was applied in the x direction by two currents flowing in separate coils (Fig.2) . the floating magnet moves and turns. We have succeded in independently controlling the position x and the angle 0 of the magnet by the current ratio r = I , / ( I , + I 2 ) and the total current I,=li + I, respectively (Fig.3 and Fig. 4) . where its motion was restrained from moving to the y direction. 
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